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where and R^ are independently hydrogen, alkyi of one to six carbon atoms, acyl of two to six carbon atoms, or 
phenacyl; X is -(CH2)^.q, Y is absent or is selected from 1,4-piperazlnylene; ureido, N-(lower alkyI)ureido; N'-(lower 
alkyl)ureldo; or N, N'-(di-lower alkyI ureido; and Z is 2- or 3-pyrrolidinyl; 1-, 2-, or 3-[1 -(lower alkyI) pyrrolidinyl], 1- 
2-, 3- or 4-piperidinyl, 1-, 2-, 3- or 4-[1 -lower alkyl)piperidinyl]; N,N-dialkyl, 1-azepinyl; 1- or 2-naphthylamino. 4-mor- 
pholinyl, dimethyl-4-morpholinyl, 3-a2aspiro[5.5]undecan-3-yl; pyrrolidinon-1-yl, unsubstituted phenyl, or phenyl sub- 
stituted with acyl of two to four carbon atoms, alky I of one to four carbon atoms, halo, or alkoxy of one to four carbon 

^ atoms; with the proviso that n is not 2 or 3 when Z is 1 -pyrrolidinyl, 1 -piperidinyl, 1 -azepinyl, 4-morpholinyl, fM,N-dimeth- 

^ ylamino or N,N-diethylamino; are selective estrogen receptor modulators useful in the prophylaxis or treatment of 

0> breast cancer. 
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Description 

[0001] The present invention relates to organic connpounds having pharmacological actrvity. to compositions con- 
taining the compounds, and to a medical method ot treatment. 
5 [0002] More particularly, the present invention concerns a class of 1 -[4- (substituted alkoxy)benzyl]naphthalene com- 
pounds having estrogenic activity, to pharmaceutical compositions containing the compounds and to a method of treat- 
ing or inhibiting cancer of the breast or uterus. 

[0003] Estrogen is a generic term for estrus-producing steroid compounds Within the "estrogen group" are the tra- 
ditional steroids such as 17p-estradiol and estrone (the major estrogens in humans), as well as various metabolites 

10 such as the estratnols, sulfates and glucuronides of estradbl and estrone Also, germane to human medicine, are the 
steroidal equine estrogens such as the equilins, in that they are administered to humans in preparations, such as 
Premarin**^. Also, certain compounds known as "anti-estrogens", e.g., tamoxifen, clomiphene. and nafoxidene, dem- 
onstrate varying degrees of estrogen agonist properties in some tissues; however they act to antagonize the natural 
estrogens and their function in other tissues. 

15 [0004] Recently, these "anti-estrogens" have been categorized into three different types depending on their degree 
and mix of estrogen agonist/antagonist properties which is based on their ability to freeze estrogen receptors in different 
conformational states, cf. D P. McDonnell, et al , Molecular Endocrinology , 9(6): 659-669 (1995) Most germane are 
the type II anti-estrogens of which compounds of the current invention belong. 

[0005] Estrogens as biologically active molecules exert their properties by binding to an intracellular receptor. After 

20 the receptor and bound ligand are transported to the nucleus ot a cell, the complex exerts its effect by binding to certain 
recognition sites on DNA and allowing certain genes to be expressed. This binding to the receptor and regulation is 
not completely understood at this time, however, it appears to be crucial to the varying degree ot agonistic and antag- 
onistic properties of a molecule Thus, certain types of so-called "anti-estrogens" allow agonist activity in some tissues, 
but are antagonists in others. Hence, the term, "selective estrogen receptor modulators (SERMs)" has been proposed 

25 to describe these molecules, especially the type II, of which the compounds of the present invention are members. 
[0006] Estrogen has long been classified as "the female sex hormone" and a voluminous literature describes its 
activity as such. However, in recent years, research has shown that estrogens have many other homeostatic functions, 
other than those related to female reproduction and function of sex tissues. Indeed, it has been shown that males 
possess estrogen receptors and DNA recognition sites and possess the ability to produce estrogens and many tissues, 

30 such as those involved in the cardiovascular system. The exact nature of the effects of estrogens in both men and 
women, outside the productive aspects, are only beginning to be explored and are currently poorly understood. 
[0007] The majority of the documented activities of the estrogens have been derived from studies in women, since 
most woman suffer from the most obvious effects of estrogen, mainly due to menopause and estrogen dependent 
cancers The clinical pathologies associated with estrogen levels and their subsequent function, can be categorized 

35 into two main types, i.e., those which are due to a depnvation or lack of estrogen and those which are due to an aberrant 
physiological response to existing estrogen in estrogen sensitive tissues SERMS, especially those of type II, have the 
property of being estrogen agonists in those cases where estrogen deprivation is a cause of pathology (mainly in non- 
sex related tissues) and simultaneously being antagonists of the pathologies caused by abnormal responses to en- 
dogenous estrogen (in sex related tissues) 

40 [0008] Thus, SERMS of the type II have the potential to effectively treat a variety of estrogen dependent pathological 
conditions. This dual effect is an intrinsic and unique property of the molecules of the present invention 
[0009] In Its principal embodiment, the present invention provides a selective estrogen modulating compound of 
structure 1 : 



so 




55 

or a pharmaceutically acceptable salt thereof where and R^ are independently selected from hydrogen, alkyi of one 

to six carbon atoms, acyl of two to six carbon atoms, and phenacyl. 

[0010] The group designated X is -(CH2)n where n is an integer of one to 6, inclusive. 
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[0011] Y IS absent or Is selected from the group consisting of 1,4-piperazinylene, ureido; N-(lower alkyl)ureido; N'- 
(lower alkyl)ureido, and N, N'-(di-lower alkyl ureido. 

[0012] The substltutent Z is selected from the group consisting of 1-, 2- or 3-pyrrolidinyl; 1-, 2-, or 3-[1 -(lower alkyl) 
pyrrolldinyl]; 1- 2-,3-or 4-plperidlnyl; 1-. 2-, 3- or 4-[1 -lower alkyl)pipendiny[], N,N-dia!kyl in which the alkyl groups are 
5 independently from one to four carbon atoms; 1 -azepinyl; 1 - or 2-naphthylamino, 4-morpholinyl; dimethyM-morphoii- 
nyl; 3-azaspiro[5.5]undecan-3-yl; pyrrolidinon-1 -yl; unsubstituted phenyl, and phenyl substituted with one or two groups 
independently selected from acyl of two to four carbon atoms, alkyl of one to four carbon atoms, halo, and alkoxy of 
one to four carbon atoms 

[0013] All of the above definitions are with the proviso that n is not 2 or 3 when Z is 1 -pyrrol idinyl, 1-piperidinyl, 

10 1 -azepinyl, 4-morpholinyl, N,N-dimethyIamino or N,N-diethylamlno 

[0014] In a second embodiment, the present invention provides pharmaceutical compositions comprising a thera- 
peutically effective amount of a compound as defined above in combination with a pharmaceutical ly acceptable carrier 
[001 5] In another embodiment, the present invention compnses a method of treating or inhibiting estrogen -dependent 
cancers in women, particularly cancer of the breast and uterus, comprising administering to a woman in need of such 

IS treatment an effective amount of a compound as defined above 

[0016] As used throughout this specification and the appended claims, the following terms have the meanings as- 
cribed to them. 

[0017] "Alkyl of one to six carbon atoms" means a univalent radical derived by the removal of one hydrogen atom 
from methane, ethane, or a straight or branched hydrocarbon of three to six carbon atoms and is typified by methyl, 
20 ethyl, n- or /so-propyl, n-, sec- /so- or fe/t-butyl, n-pentyl, 2-methyIbutyl, n-hexyl, 2-methylpentyl, 2,3-dfmethylbutyl, and 
the like. 

[0018] "Acyl" denotes an alkyl group as defined above, attached to the parent molecular moiety through a carbonyl 
group. 

[0019] "Lower alkyl" denotes an alkyl group as defined above containing one to four carbon atoms 
25 [0020] The term "alkoxy" refers to an alkyl group, as defined above, attached to the parent molecular moiety through 
an oxygen atom. 

[0021] The term "1 .4-piperazinylene" denotes a divalent radical of the structure. 



-^QN- 



and the term "ureido" means the divalent radical represented by the structure 

35 

40 O 



[0022] The term ''N-(lower alkyl)ureido*, as used herein, means a ureido group in which the lower all^yl group Is 
attached to the nitrogen nearest the group denoted 'X' in structure 1. above, thus: 

4S 

SO O 

and "N'-(lower alkyl)ureido" means a ureido group in which the lower aikyi group is attached to the nitrogen nearest 
the group denoted "Z" in structure I above, thus: 
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[0023] Compounds contemplated as falling within the scope of the present invention include, but are not limited to, 
the follovi?ing representative examples. 

[0024] Compounds of the present invention in which Y is absent, and Z is alky! or dialkyi include 



6-hy(Slroxy-2-(4-hydroxyphenyl)-1-[4-(N-methylamino)methoxybenzyl]naphthalene; 

6-hy^roxy-2-(4-hydroxyphenyl)-1-[4-(N,N-dimethylamino)methoxybenzyl]naphthalene; 

6-hyGlroxy-2-(4-hydroxyphenyl)-1-[4-(N-isopropylamino)methoxybenzyl]naphthalene, 

6-hydfroxy-2-(4-hydroxyphenyl)-1-[4-(N,N-diisopropylamino)methoxybenzyl]naphthalene, 

6-"hydtroxy-2-(4-hydroxyphenyl)-1 -[4-(2-(N-isopropylamino)ethoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(N-isopropylamino)propoxy)ben2yl]naphthalene, 

6-hyc|'oxy-2-(4-hydroxyphenyl)-1-t4-(3-(N,N-diisopropylamino)propoxy)benzyI]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(N-butylamlno)propoxy)benzyl]naphthalene; 

6-hyd!i'oxy-2-(4-hydroxyphenyl)-1 -[4-(3-(N,N-dibutylamino)propoxy)benzyl]naphthalene; 

6-hyd|roxy-2-(4-hydroxyphenyl)-1-[4-(6-(N-methylamino)hexoxy)benzyl]naphthalene, 

6-hydiroxy-2-(4-hydroxyphenyl)-1-[4-(6-(N,N-dimethylamino)hexoxy)benzyl]naphthalene, 

6-hyd|oxy-2-(4-hydroxyphenyl)-1-[4-(6-(N-ethylamlno)hexoxy)benzyl]naphthalene, 

6-hyd|oxy-2-(4-hydroxyphenyl)-1 -[4-(6-(N,N-diethylamino)hexoxy)benzy(]naphthalene, 

6-hydftoxy-2-(4-hydroxyphenyl)-1-[4-(6-(N-isopropylamino)hexoxy)benzyi]naphthalene, 

6-hyd(ioxy-2-(4-hydroxyphenyl)-1 -[4-(6-(N,N-diisopropylamino)hexoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(6-(N-butylylamino)hexoxy)benzyl]naphthalene, and 

6-hydiroxy-2-(4-hydroxyphenyl)-1-[4-(6-(N,N-dibutylamino)hexoxy)benzyl]naphthalene 



[0025] EtKamples of compounds of the present invention in which X is alkylene, Y is absent, and Z is pyrrolidinyl 
include: 



6-hydr0xy-2-(4-hydroxyphenyl)-1-[4-(pyrrolidin-1-yl)methoxybenzyl]naphthaIene; 
6-hydr0xy-2-(4-hydroxyphenyl)-1-[4-(pyrrolidin-2-yl)methoxybenzyl]naphthalene; 
6-hydrfexy-2-(4-hydroxyphenyl)-1-[4-(pyrrolidin-3-y))methoxybenzyl]naphthalene; 
6-hydr€>xy-2-(4-hydroxyphenyl)-1 -[4-(2-(pyrrolidin-2-yl)ethoxy)benzyl]naphthalene; 
6-hydr®xy-2-(4-hydroxyphenyl)-1-[4-(2-(pyrrolidin-3-yl)ethoxy)benzyl]naphthalene; 
6-hydr^xy-2-(4-hydroxyphenyl)-1 -[4-(3-(pyrrolidin-2-yl)propoxy)benzyl]naphthalene, 
6-hydr^xy-2-(4-hydroxyphenyl)-1 -[4-(3-(pyrrolidin-3-yl)propoxy)benzyt]naphthalene; 
6-hydr<5xy-2-(4-hydroxyphenyl)-1-[4-(4-(pyrrolidin-1-yl)butoxy)benzyf]naphthalene; 
6-hydr0xy-2-(4-hydroxyphenyl)-1 -[4-(4-(pyrrolidin-2-yl)butoxy)benzyl]naphthalene; and 
6-hydr0xy-2-(4-hydroxyphenyl)-1-[4-(4-(pyrrolidin-3-yl)butoxy)benzyl]naphthalene. 



[0026] Cornpounds of the present invention in which Y is absent, and Z is pyrroiidinon*1 -yl include* 



6-hydr0xy-2-(4-hydroxyphenyl)-1 -[4-(pyrrolidinon-1 -yl)methoxybenzyl]naphthalene; 
6-hydra!!cy-2-(4-hydroxypheny -[4-(2-(pyrrolidinon- 1 -yl)ethoxy)benzyl]naphthalene; 
6-hydrc|Ky-2-(4-hydroxyphenyl)-1 -[4-(3-(pyrrolidinon-1 -yl)propoxy)benzyl)naphthalene; and 
6-hydroiicy-2-(4-hydroxyphenyl)-1-[4-(4-(pyrrolidinon-1-yl)butoxy)benzyl]naphthalene. 

[0027] Cowipounds of the present invention in which Y is absent, and Z is piperidinyl include. 



6-hydroj(y-2-(4-hydroxyphenyl)-1-[4-(piperidin-1-yl)methoxybenzyl]naphthalene; 

6-hydro:!5y-2-(4-hydroxyphenyl)-1-[4-(piperidin-2-yl)methoxybenzyl]naphthalene; 

6-hydro)jEy-2-(4-hydroxyphenyl)-1-[4-(N-methylpiperidin-2-yl)methoxybenzyl]naphthalene, 

6-hydro)i^y-2-(4-hydroxyphenyl)-1-[4-(piperidin-3-yl)methoxybenzyl]naphthalene; 

6-hydro)((y-2-(4-hydroxyphenyl)-1-[4-(N-methylpipendin-3-yl)methoxybenzyl]naphthalene; 

6-hydrox^-2-(4-hydroxyphenyl)-1-[4-{piperidin-4-yl)methoxyben2yl]naphthalene; 
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6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(pipendin-2-yl)ethoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(piperidin-3-yl)ethoxy)benzyi]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(2-(piperidin-4-yl)ethoxy)benzyl]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(piperidin-2-yl)propoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(piperidin-3-yl)propoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(3-(piperidin-4-yl)propoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(piperidin-1-yl)butoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyI)-1-[4-(4-(piperidin-2-yl)butoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(piperidin-3-yl)butoxy)benzyl]naphthalene; and 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(piperidin-4-yl)butoxy)benzyl]naphthalene 



[0028] Compounds of the present invention in which Y is absent and Z is azepiny! include. 



6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(azepin-1-yl)methoxybenzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(azepin-2-yl)methoxybenzyl]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(azepin-3-yl)methoxybenzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(azepin-4-yl)methoxybenzyl]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(azepin-2-yl)ethoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(2-(azepln-3-yl)ethoxy)benzyl]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-l-[4-(3-(azepin-2-yl)propoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-{3-(azepin-3-yl)propoxy)benzyl]naphthaiene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(azepln-1-yl)butoxy)benzyl]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(azepin-2-yl)butoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(azepin-3-yl)butoxy)benzyl]naphthalene; and 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(azepin-4-yl)butoxy)benzyl]naphthalene. 



[0029] Compounds of the present invention in which Y is absent and Z is 4-morpholinyl include 



6-hydroxy-2-(4-hydroxyphenyI)-1-[4-(morphoIin-4-ylmethoxy)benzyl]naphthalene; 
6-hydroxy-2-(4-hydroxyphenyl)-1 -[(4-(4-(morpholin-4-yl)butoxy)benzyl]naphthalene; 
6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(5-(morpholin-4-yl)heptoxy)benzyl]naphthalene; 
6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(6-(morphoIin-4-yl) hexoxy)benzyl]naphthalene, 
6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2,6-dimethylmorpholln-4-ylmethoxy)benzyl]naphthalene; 
6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(2,6-dimethylmorpholin-4-yl)ethoxy)benzyl]naphthalene, and 
6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(2,6-dimethylmorpholin-4-yl)propoxy)benzyl]naphthalene. 



[0030] Compounds of the present invention in which Y is absent and Z is 1- or 2-aminonaphthyl include: 



6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(naphth-1-ylamino)methoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(naphth-1-ylamino)ethoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3"(naphth-1-ylamino)propoxy)benzyl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(naphth-1-ylamino)butoxy)benzyl]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(naphth-2-ylamino)methoxybenzyl]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(naphth-2-ylamino)ethoxy)benzyI]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(naphth-2-ylamino)propoxy)benzyl]naphthalene; and 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(naphth-2-ylamino)butoxy)benzyl]naphthalene. 



[0031] Compounds of the present invention in which Y is absent and Z is 3-azaspiro[5.5]undec-3-yl include: 



6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(3-azaspiro[5.5]undec-3-yl)methoxybenzyl]naphthalene; 
6-hydroxy-2-(4-hydroxyphenyI)-1-[4-(2-(3-azaspiro[5.5]undec-3-yl)ethoxy)benzyl]naphthalene; 
6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(3-(3-azaspiro[5 5]undec-3-yl)propoxy)benzyl]naphthalene; and 
6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(4-(3-azaspiro[5.5]undec-3-yl)butoxy)benzyl]naphthalene 



[0032] Compounds of the present invention in which Y is absent and Z is 2,3,5,6-tetrahydro-2,6-dioxo-1 ,3-dimethyl- 
1 H-purin-8-yl include. 



6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2,3,5,6-tetrahydro-2,6-dioxo-1 ,3-dimethyl-1/+purin-8-yl)methoxybenzyl] 
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napS)thalene, 

6-hy5droxy-2-(4-hydroxyphenyl)-1-[4-(2-(2,3,5,6-tetrahydro-2,6-dioxo-1.3 dimethyl-1 H-punn-8-yl)ethoxy)benzyl] 
naphthalene, 

6-hyfJroxy-2-(4-hydroxyphenyl)-1 -[4-(3-(2,3,5,6-tetrahydro-2,6-dioxo-1 ,3-dimethyl-1 
napijithalene; and 

6-hyKJroxy-2-(4-hydroxyphenyl)-1-[4-(4-(2,3,5.6-tetrahydro-2,6-dioxo-1,3-dimethyl-^ 
napHithalene 

[0033] Compounds of the present invention in which Y is 1 .4-plpera2inylene and Z is phenyl or substituted phenyl 
include' 

6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(4-phenylpipera2in-1 -ylmethoxy)benzyl]naphthalene; 

6-hy^roxy-2-(4-hydroxyphenyl)-1-[4-(2-(4-phenylpiperazin-1-yl)ethoxy)benzyl]naphthalene; 

6-hy(droxy-2-(4-hydroxyphenyl)-1-[4-(3-(4-phenylpfperazln-1-yl)propoxy)benzyl]naphthalene; 

6-hydlroxy-2-(4-hydroxyphenyl)-1-[4-(4"(4-phenylpiperazin-1-yl)butoxy)benzyl]naphthalene; 

6-hyG!roxy-2-(4-hydroxyphenyl)-1-[4-(4-(4-methylphenyl)piperazin-1-ylnriethoxy)benzyl]naphthalene, 

6-hyq!roxy-2-(4-hydroxyphenyl)-1 -[4-(4-(4-chlorophenyl)piperazin-1-ylmethoxy)benzyl]naphthalene, 

6-hydlroxy-2-(4-hydroxyphenyl)-1-[4-{4-(4-hydroxyphenyl)piperazin-1-ylmethoxy)benzyl]naphthalene, 

6-hycfroxy-2-(4-hydroxyphenyl)-1-[4-(4-(4-methoxyphenyl)piperazin-1-ylmethoxy)benzyl]naphthalene; 

6-hydi'oxy-2-(4-hydroxyphenyl)-1-[4-(4-(4-acetylphenyl)piperazin-1-ylmethoxy)ben2yl]naphthalene; 

6-hydroxy-2-(4-hydroxyphenyI)-1-[4-(2-(4-(4-methylphenyl)piperazin-1-yl)ethoxy)benzyl]naphthalene, 

6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(4-(4-chiorophenyl)piperazin-l-yl)ethoxy)benzyl]naphthalene; 

6-hydSroxy-2-(4-hydroxyphenyl)-1-[4-(2-(4-(4-hydroxyphenyl)piperazin-l-yl)ethoxy)benzyl]naphthalene; 

6-hyd(roxy-2-(4-hydroxyphenyl)-1 -[4-(2-(4-(4-methoxyphenyl)piperazin-1 -yI)ethoxy)benzylJnaphthalene, 

6-hyd(!oxy-2-(4-hydroxyphenyl)-1-[4-(2-(4-(4-acetylphenyl)piperazin-l-yl)ethoxy)benzyl]naphthalene; 

6-hyd|roxy-2-(4-hydroxyphenyl)-1-[4-(3-(4-(4-nnethylphenyl)piperazln-l-yl)propoxy)benzyl]naphthalene, 

6-hyd|[oxy-2-(4-hydroxyphenyl)-1-[4-(3-(4-(4-chlorophenyl)piperazin-1-yi)propoxy)benzyl]naphthalene; 

6-hydi(oxy-2-(4-hydroxyphenyl)-1-[4-(3-(4-(4-hydroxyphenyl)plperazin-1-yl)propoxy)benzyl]naphthalene 

6-hyd«oxy-2-(4-hydroxyphenyl)-1-[4-(3-(4-(4-methoxyphenyl)piperazin-1-yl)propoxy)benzyl]naphthalene; and 

6-hydflroxy-2-(4-hydroxyphenyl)-1-[4-(3-(4-(4-acetylphenyl)piperazin-l-yl)propoxy)ben2yl]naphthalene. 



[0034] Qpmpounds of the present invention in which Y is ureido and Z is phenyl or substituted phenyl include* 



N-[4-(@-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-phenyl urea; 
N-[4-(a-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-phenyl urea; 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-phenyl urea; 
N-f4-(S.-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylnnethyl)phenylmethyl]-N'-4-nnethylphenyl urea; 
N-[4-(a-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-chlorophenyl urea; 
N-[4-(6^hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylnnethyl]-N'-4-hydroxyphenyl urea; 
N-[4-(6f^hydroxy-2-(4-hydroxyphenyl)naphth-1-ylnnethyl)phenylmethyl]-N'-4-methoxyphenyl urea; 
N-[4-(Sj-hydroxy-2-(4-hydroxyphenyl)naphth'1-ylmethyl)phenylnnethyl]-N'-3-chloro-2-methyiphenyl urea; 
N-[4-(^^(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethy!)phenyl)ethyl]-N'-4-methylphenyl urea, 
N-[4-(aT(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-chlorophenyl urea; 
N-[4-(2K6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-hydroxyphenyl urea; 
N-[4-(2l'(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-methoxyphenyl urea; 
N-[4-(2»^(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylnnethyl)phenyl)ethyl]-N'-3-chloro-2-methylphenyl urea, 
N-[4-(3H(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-methylphenyl urea; 
N-[4-(3ft(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phGnylpropyl]-N'-phenyl urea; 
N-[4-(3<6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-chlorophenyl urea; 
N-[4-(346-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-hydroxyphenyl urea; 
N-[4-(3^^(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-methoxyphenyl urea, and 
N-[4-(3H(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-3-chloro-2-methylphenyl urea 

[0035] Coimpounds of the present invention where Z is N-alkylureido and Z is phenyl or substituted phenyl include. 

N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-phenyl urea; 
N-methv(l-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-phenyl urea; 
N-methi|(l-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-phenyl urea; 
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N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-NM-^^ urea; 
N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl] urea/ 
N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-hy urea; 
N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-methox urea; 
5 N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-3-ch 
urea; 

N-nriethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphthO-ylm6thyl)pheriyl)ethyl]-N'-4-met urea. 
N-methyl-N-[4-(2-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-1-ylmethyl)phenyl)ethyl]-N'-4-ch urea, 
N-rTnethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylrTiethyl)pheriyl)ethyl]-N'-4-hydro urea; 
^0 N-rTiethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-l-ylrTiethyl)phenyt)ethyl]-N*^^^ urea; 

N-methyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-3-c^ 
urea; 

N-rTiethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphthO-ylrnethyl)phenylpropyl]-^ urea; 
N-methyl-N-[4-(3-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-l-ylmethyl)pheriylpropyl]-N'-pheriyl urea; 
^5 N-rTiethy!-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylrnethyl)phenylpropyl]-N'-4-chlorophen urea; 

N-rnethyl-N-[4-(3-(6-hydroxy-2-(4>hydroxypheriyl)naphth-1-ylmethyl)pheriylpropyl]-N'-4-hydroxyph urea; 
N-rTnethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-1-ylnnethyl)phenylpropyl]-NM-met^^ urea. 
N-methyl-N-[4-(3-(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylnriethyl)pheriylpropyn 
urea; 

20 N-ethyl-N-[4-(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylrTiethyl)pheriylrTiethyl]-N'-4-rrieth urea; 

N-ethyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylrTiethyl)pheriylrTiethyl]-N'-4-chlo^^^ urea;' 

N-ethyl-N-[4-(6-hydroxy-2-(4-hydroxypheriyl)naphthO-ylmethyl)pheriylrTiethyl]-N'-4-hydroxyph urea, 

N-ethyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylmethyl)phenylmethyl]-N'-^^ urea; 

N-ethyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylmethyl)pheriylrTiethyl]-N'-3-chlo urea; 
2S N-ethyl-N-[4-(2«(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylrnethyl)pheriyl)ethyl]-N'-4-rnethylp urea; 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)pheriyl)ethyl]-N'-4K;hlorophen urea,' 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-1-ylrTiethyl)pheriyl)ethyl]-N'-4-hydroxypheri urea; 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylrTiethyl)pheriyl)ethyl]-N'-4-m^ urea; 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-1-ylrnethyl)pheriyl)ethyl]-N'-3<:hloro-2-r^ 
30 urea; 

N-ethyl-N-[4-(3«(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylmethyl)pheriylpropyl]-N'-4-rnethylphen urea; 
N-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-1-ylmethyl)phenylpropyl]-N'-pheriyl urea; 
N-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-1-ylrTiethyl)pheriylpropyl]-N'-4-ch urea; 
N-ethyl-N-[4-(3'(6-hydroxy-2'(4-hydroxyphenyl)riaphth-1-ylrTiethyl)phenylpropyl]-N'-4-hydroxyphenyl urea; 
55 N-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1 -ylmethyl)phenylpropyl]-N'-4-methoxyphenyl urea; and 

N-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylrnethyl)ph6riylpropyl]-N'-3-c^ 
urea. 

[0036] Examples of compounds of the present invention where Y is N'-alkylureido and Z is phenyl or substituted 
40 phenyl include 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl>N'-methyl-N'-phenyl urea; 

N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N*-methyl-N'-phenyl urea, 

N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-ethyl-N'-phenyl urea; 

45 N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-methyl-N'-4-methylphenyl urea; 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethy()phenylmethyl]-N'-methyl-N*-4-chlorophenyl urea; 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-methyl-N'-4-hydroxyphenyl urea; 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-methyl-N'-4-methoxyphenyl urea; 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-methyl-N'-3-chloro-2-methylphenyl 
50 urea; 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-ethyl-N'-4-methylphenyl urea; 
N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-ethyl-N'-4-chlorophenyl urea, 
N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-ethyl-N'-4-hydroxyphenyl urea, 
N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-ethyl-N'-4-methoxyphenyl urea; 
55 N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphthO-ylmethyl)phenylmethyl]-N'-ethyl-N'-3-chloro-2-methylphe urea. 

N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-methyl-N'-4-methy!phenyl urea, 
N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-methyl-N'-4-chlorophenyl urea, 
N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-methyl-N'-4-hydroxyphenyl urea; 
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N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethy))phenyl)ethyl]-N'-methyl^ urea, 
N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-methyl-N'-3-ch 

urea,, 

N44-(3-(6-hydroxy-2-(4-hydroxyphenyi)naphth-1-ylmethyl)phenylpropyi]-N'-ethyl-N'-4-methylphenyl urea; 
5 N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylmethyl)phenylpropyI]-N'-ethyl-N'-phenyl urea, 

N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylrnethyl)phenyIpropyl]-N'-ethyl-N'-4-chloropheriyl urea; 

N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyi)phenylpropyl]-N'ethyl-N'-4-hydroxyphenyl urea; 

N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-ethyl~N-4-rriGthoxypheny^ urea, and 

N-[4-(3-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-1-ylnnethyl)pheriylpropyl]-N'-ethyl-N'-3-chloro-2-methylph 
10 urea. 



[0037] The compounds of the present invention are synthesized by standard nnethods known to practitioners of the 
organic chemical arts using starting matenals which are either commercially available or are prepared by methods 
disclosed in the chemical literature. 

IS [0038] In the present invention, the compounds were prepared by methods of parallel combinatorial synthesis using 
the process depicted in Reaction Scheme 1 Thus, in each Example presented below, only small amounts of each 
compound were prepared for purposes of pharmacological evaluation It will be understood by chemists skilled in the 
organic chemical art that, if required, larger quantities of each compound disclosed within this specification can be 
made using the reactions and reagents taught for the combinatorial processes disclosed. 

20 [0039] Referring to Reaction Scheme 1 , the starting material for the process, [3,4-dihydro-6-methoxy-2'(4-methox- 
yphenyl)-1 -naphthalenyl](4-hydroxyphenyl)methanone, 2, is prepared according to the method disclosed by Jones, et 
af., J. Med. Chem. , 35 931 -938 (1 992) The free alcohol function of compound 2 is converted to the triisopropylsiloxyl 
residue of compound 3 by reaction of 2 with tnisopropylsiloxyl triflate (Aldrich Chemical Co., Milwaukee, Wl. USA). 
The reaction is generally carried out by the method of E. J Corey, et al , Tetrahedron Lett . 22. 3455 (1 981) in dichlo- 

25 romethane in the presence of an acid scavenger such as diisopropylethylamine. The methoxy groups of compound 3 
are next removed by reaction of 3 with aluminum chloride and ethanethiol using the method of Mode, etal, Chem Lett , 
97 (1 979). Subsequent reaction of 3 with lithium aluminum hydride reduces the linking carbonyl groupand concomitantly 
aromatizes the tetrahydronaphthyl ring system of 3 to the naphthyl ring system of 4 after acid treatment. 
[0040] Compound 4 is next reacted with methoxymethyl chloride (MOM-CI) using the methods disclosed by G. Stork, 

30 etai, J. Am. Chem. See. , 99: 1275 (1977). This process produces a mixture of isomers 5a and 5b which are carried 
forward without separation. 



35 



40 



4S 



SO 



ss 



8 



BNSDOCID: <EP 0895989A1_l_> 



EP O 895 989 A1 
React: ion Scheme 1 

HO.„>rs. TfPSO^ 



10 

1. AICI3/EtSH 
2. LAH 
3. HCI 

TIPSO^^^^ 



MOMCI I HC^^^T^ I MOMCI 

20 

TIPSO,.^-,r^ TIPSO 



26 I I J 



30 



35 



5a Sb 



Resin 



TBAF TBAF 



45 kA. ^^OMOM 



Resin 



MOMO 

Zb 



'^Ql Resin 



so 



55 



[0041] The mixture of isomers, 5a and 5b are next reacted with the acid chloride form of the resin to attach the both 
triisopropylsilyl protected isomers to the resin backbone. 
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This process is carried out in an aprotic organic solvent, such as dichloromethane, by reacting the acid chloride form 
of the resin with the protected alcohol mixture in the presence of an amine acid scavenger such as triethylamine. The 
reaction is typically carried out by gently stirring the mixture (to avoid mechanical breakage of the resin beads) at room 
temperature for a period of from 8 to 24 hours The loaded resin, 6a and 6b is then collected by filtration and washed 
free of the un reacted substrate 

[0042] Deprotection of the mixture, 6a and 6b with tetra-/>butylammonium fluoride in tetrahydrofuran. using the 
method of S. V. Frye, Tetrahedron Lett. . 27: 3223 (1986) removes the triisopropylsilyl protecting group and yields the 
mixture of resin-bound, deprotected isomers 7a and 7b. 

[0043] The mixture of resin-bound intermediates, 7a and 7b, is next derivatized at the free hydroxyl position by 
reaction of the free phenolic functions of 7a and 7b with a commercially available alcohol, ZYX-OH, under Mitsunobu 
conditions (see J. L Castro, et al., J Org Chem , 59: 2289-2291 (1994) These couplings were carried out by combi- 
natorial chemistry means by placing 30 mg (0.04 mmol of the mixture of resin-bound phenolic substrates 7a and 7b 
in each well of a 96-welt plate, together with 0.4 mL of a 1 molar solution of the particular alcohol in toluene, lb each 
well was also added 0.4 mL of a 1 molar suspension of a betaine coupling reagent having the structure 



[0044] The derivatized, resin-bound mixture of intermediates 8a and 8b are then subjected to cleavage by reaction 
with n-propylamine at room temperature for a period of about 24 hours to produce the methoxymethyl protected com- 
pound mixture 9a and 9b 

[0045] In the instances where the desired end-product is a 6-hydroxy-'2-(4-hydroxyphenyl)naphthalene of structure 
la where both and are hydrogen, the methoxymethyl protecting groups of 9a and 9b are removed by reaction 
with acid, typically a trace of 4 molar hydrochloric acid in dioxane, according to the method of J Auerbach, et aL, 

Chem. Soc . Chem. Commun. , 298 (1974) 

[0046] The compounds of structure lb in which the groups designated R*" are both the same can be prepared directly 
from by ether-forming or esterification reactions well known In the art. 

[0047] Referring to Reaction Scheme 2, in the Instance where the desired end product of the reaction is a compound 
of structure 1e in which R'' is alkyi, alkylcarbonyl, or phenylcarbonyl, compound mixture 9a and 9b is first separated 
by conventional means such as column chromatography. Compound 9a is then reacted under basic conditions to 
produce the desired methoxymethyl protected ether or ester, 1c, followed by cleavage of the methoxymethyl protecting 
group to yield the desired product, 1e . 

[0048] In a similar fashion, if the desired end-product is a compound of structure tf where R^ is is alky I, alkylcarbonyl, 
or phenylcarbonyl, compound 9b (separated from its isomer) is reacted under basic conditions to produce the desired 
methoxymethyl protected ether or ester, 1c. followed by cleavage of the methoxymethyl protecting group to yield the 
desired product, If 

[0049] Specifically, when Is it desired that R"* be alkyI, compound 9 is reacted with a suitable base such as potassium 
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Reaction Scheme 2 
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carbonate jfo yield the corresponding phenolate which is then reacted under typical Williamson ether synthesis condi- 
tions with ajn alkyi chloride to produce the alkyi ether, jib. In a similar manner, when it is desired that be alkoxycar- 
bonyl, the l^ase-gene rated phenolate of 9 is reacted with the desired acid chlonde in the presence of an acid scavenger 
such as tri^thylamine to produce^. In those instances where R"" and are the same in the desired end-product, the 
diethers or tiiesters are prepared by conventional means from compound la (cf. Reaction Scheme 1) 
[0050] lf,j in the desired end-product, R"" and R2 are different and other than hydrogen, the free hydroxyl functions 
of intermediates 1a or If are converted by convention means to the desired ether, acyl, or phenacyl group. 
[0051] Certain compounds falling within the scope of the present invention possess one or more chiral centers and 
are thus capable of existing in two or more enantiomeric or diastereomeric forms. The present invention contemplates 
all individual enantiomers of such compounds as well as mixtures thereof in eluding the racemic mixtures 
[0052] Trte individual enantiomers are obtained by methods well known in the art such as the separation by recrys- 
tallization oldiastereomers formed by reacting racemic mixtures of the enantiomers with a resolved enantiomeric acid 
The desireca enantiomer is then regenerated from the diastereomeric salt by reaction with base. Altematively the in- 
dividual enantiomers are separated from mixtures by means of standard chromatigraphic separation techniques using 
"chiral colur^ns," i.e. commercially available chromatographic columns charged with a chiral adsorbant. 
[0053] Th|e compounds of the present invention in which the substituent Z contains a basic nitrogen atom are capable 
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of forming acid addition salts with a wide variety of organic and inorganic acids and include the physiologically accept- 
able salts which are often used in the pharmaceutical formulation art. The present invention contemplates within its 
scope pharmaceutically acceptable acid addition salts of compound of structure 1^ 

[0054] The term "pharmaceutically acceptable salts" denotes salts of the type described by S. M. Barge, et al., J. 
^ Pharm Sci , 66(1) 1-19 (1977) and includes typical inorganic acids such as hydrochloric, hydrobromic, hydroiodic, 
nitric, sulfuric, phosphoric, hypophosphoric and the like Salts derived from organic acids, such as aliphatic mono and 
dicarboxylic acids, phenyl substituted alkanoic acids, hydroxyalkanoic and hydroxyalkandioic acids, aromatic acids, 
aliphatic and aromatic sulfonic acids, may also be used 

[0055] Such pharmaceutically acceptable salts Include the acetate, phenylacetate, trifluoroacetate, aery late, ascor- 
10 bate, benzoate, chlorobenzoate, dinitrobenzoate, hydroxybenzoate, methoxybenzoate, methylbenzoate, o-acetoxy- 
benzoate, naphthalene-2-benzoate, hydrobromide, isobutyrate, phenylbutyrate, p-hydroxybutyrate, butyne-1 ,4-dioate, 
hexyne-1,4-dioate, caprate, caprylate, hydrochloride, cinnamate, citrate, formate, fumarate, glycollate, heptanoate, 
hippurate, lactate, malate, maleate. hydroxymaleate, malonate, mandelate, mesylate, nicotinate, isonicotinate, nitrate, 
oxalate, phthalate, teraphthalate, phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyro- 
15 phosphate, propiolate, propionate, phenylpropionate, salicylate, sebacate, succinate, suberate, sulfate, bisulfate, py- 
rosulfate, sulfite, bisulfite, sulfonate, benzene-sulfonate, p-bromophenylsulfonate, chlorobenzenesulfonate, ethanesul- 
fonate, 2-hydroxyethanesulfonate, methanesulfonate, naphthalene-1 -sulfonate, naphthalene-2-sulfonate, p-tolue- 
nesulfonate, xylenesulfonate, tartarate, salts and the like. 

[0056] A preferred salt of compounds of the present invention is the hydrochloride salt 
20 [0057] The pharmaceutically acceptable acid addition salts are typically formed by reacting a compound of formula 
I with one equivalent (or slight excess) of acid. The reactants are generally combined in a mutual solvent such as 
diethyl ether, methanol, ethanol, or aqueous alcohol. The salt normally precipitates out of solution within about one 
hour to 10 days and can be isolated by filtration or the solvent can be stripped off by conventional means. 
[0058] The pharmaceutically acceptable salts generally have enhanced solubility characteristics compared with the 
25 compound from which they are derived, and thus are often more amenable to formulation in solution or emulsion 
formulations. 

[0059] For administration to a patient, the compounds of the present invention are formulated into a pharmaceutical 
formulation using standard practices well known In the formulation art. The present invention also provides pharma- 
ceutical compositions which comprise compounds of the present invention formulated together with one or more non- 
50 toxic pharmaceutically acceptable carriers and/or excipients. 

[0060] The formulations may be specially formulated for oral administration in solid or liquid form, for parenteral 
injection, or for rectal or vaginal administration by means of a suppository. 

[0061] The pharmaceutical compositions of this invention can be administered to humans and other mammals orally, 
rectally, intravaginally, parenterally, topically (by means of powders, ointments, creams, or drops), bucally or sublin- 
es guatly, or as an oral or nasal spray. The term "parenteral administration" refers herein to modes of administration which 
include intravenous, intramuscular, intraperitoneal, instrasternal, subcutaneous, or intraarticular injection or infusion 
[0062] Pharmaceutical compositions of this invention for parenteral administration comprise sterile aqueous or non- 
aqueous solutions, dispersions, suspensions, or emulsions, as well as sterile powders which are reconstituted imme- 
diately prior to use into sterile solutions or suspensions Examples of suitable sterile aqueous and non-aqueous carriers, 
40 diluents, solvents or vehicles include water, physiological saline solution, ethanol, polyols (such as glycerol, propylene 
glycol, poly(ethylene glycol), and the like), and suitable mixtures thereof, vegetable oils (such as olive oil), and injectable 
organic esters such as ethyl oleate. Proper fluidity is maintained, for example, by the use of coating materials such as 
lecithin, by the maintenance of proper particle size in the case of dispersions and suspensions, and by the use of 
surfactants. 

45 [0063] Parenteral compositions may also contain adjuvants such as preservatives, wetting agents, emulsifying 
agents, and dispersing agents. Prevention of the action of microorganisms is ensured by the inclusion of antibacterial 
and antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also be desirable 
to include isotonic agents such as sugars, sodium chloride, and the like. Prolonged absorption of injectable formulations 
may be brought about by the inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

so [0064] In some cases, in order to prolong the effect of the drug, It is desirable to slow the absorption of the drug 
following subcutaneous or intramuscular injection. This may be accomplished by the use of a liquid suspension or 
crystalline or amorphous material of low water solubility or by dissolving or suspending the drug in an oil vehicle In 
the case of the subcutaneous or intramuscular injection of a suspension containing a form of the drug with low water 
solubility, the rate of absorption of the drug depends upon its rate of dissolution. 

55 [0065] Injectable "depot" formulations of the compounds of this invention are made by forming microencapsulated 
matrices of the drug in biodegradable polymers such as poly(lactic acid), poly(glycolic acid), copolymers of lactic and 
glycolic acid, poly (orthoesters). and poly (anhydrides) these materials which are described in the art Depending upon 
the ratio of drug to polymer and the characteristics of the particular polymer employed, the rate of drug release can be 
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controlled. 

[0066] Injectable formulations are sterilized, for example, by filtration through bacterial-retaining filters, or by prest- 
enlization of the components of the mixture prior to their admixture, either at the time of manufacture or just prior to 
administration (as in the example of a dual chamber syringe package). 

s [0067] Solid dosage forms for oral administration include capsules, tablets, pills, powders, and granules. In such 
solid dosage forms, the active component is mixed with at least one inert, pharmaceutically acceptable carrier such 
as sodium citrate, or dicalcium phosphate, and/or (a) fillers or extenders such as starches, lactose, glucose, mannitol, 
and silicic acid, (b) binding agents such as carboxymethylcellulose, alginates, gelatin, poly(vinylpyrrolidine). sucrose 
and acacia, © humectants such as glycerol (d) disintegrating agents such as agaragar, calcium carbonate, potato or 

10 tapioca starch, alginic acid, silicates and sodium carbonate, (e) solution retarding agents such as paraffin, (f) absorption 
accelerating agents such as quaternary ammonium compounds, (g) wetting agents such as cetyl alcohol and glycenn 
monostearate, (h) absorbents such as kaolin and bentonite clay, and (i) lubricants such as talc, calcium stearate, 
magnesium stearate, solid poly (ethylene glycols), sodium laury I sulfate, and mixtures thereof In the case of capsules, 
tablets and pills, the dosage form may also contain buffering agents. 

IS [0068] Solid composrtions of a similar type may also comprise the fill in soft or hard gelatin capsules using excipients 
such as lactose as well as high molecular weight po!y(ethylene glycols) and the like. 

Solid dosage forms such as tablets, dragees. capsules, pills and granules can also be prepared with coatings or shells 
such as enteric coatings or other coatings well known in the pharmaceutical formulating art The coatings may contain 
opacifying agents or agents which release the active ingredient(s) in a particular part of the digestive tract, as for 
20 example, acid soluble coatings for release of the active ingredient(s) in the stomach, or base soluble coatings for 
release of the active ingredient(s) in the intestinal tract. 

[0069] The active ingredient(s) may also be microencapsulated in a sustained-release coating, with the microcap- 
sules being made part of a pill of capsule formulation. 

[0070] Liquid dosage forms for oral administration of the compounds of this invention include solution, emulsions, 
25 suspensions, syrups and elixirs In addition to the active components, liquid formulations may include inert diluents 
commonly used in the art such as water or other pharmaceutically acceptable solvents, solubilizing agents and emul- 
sifiers suc^ as ethanol, isopropanol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 
1,3-butylene glycol, dimethyl formamide, oils (in particular, cottonseed, ground nut, corn, germ, olive, castor, and ses- 
ame oils), glycerol, tetrahydrofurfuryl alcohol, poly(ethylene glycols), fatty acid esters of sorbitol, and mixtures thereof. 
30 [0071] Besides inert diluents, the liquid oral formulations may also include adjuvants such as wetting agents, emul- 
sifying and suspending agents, and sweetening, flavoring, and perfuming agents 

[0072] Liquid suspension, in addition to the active ingredient(s) may contain suspending agents such as ethoxylated 
isostearyl alcohols, poiyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, 
bentonite olay, agar-agar, and tragacanth, and mixtures thereof. 

35 [0073] Compositions for rectal or intravaginal administration are prepared by mixing on© or more compounds of the 
present invention with suitable non-irritating excipients such as cocoa butter, polyethylene glycol or any suppository 
wax which is a solid at room temperature, but liquid at body temperature and therefore melt in the rectum or vaginal 
cavity to release the active component(s) The compounds are dissolved in the metted wax, formed into the desired 
shape, and allowed to harden into the finished suppository formulation 

40 [0074] Compounds of the present invention may also be administered in the form of liposomes As is know in the 
art, liposomes are generally derived from phospholipids or other lipid substances. Lipososome formulations are formed 
by mono- or multilamellar hydrated liquid crystals which are dispersed in an aqueous medium. Any non-toxic, phar- 
maceuticafiy acceptable, and metabolizable lipid capable of forming liposomes can be used The present compositions 
in liposome form can contain, in addition to one or more active compounds of the present invention, stabilizers, excip- 

45 ients, press n/atives, and the like. The preferred lipids are phospholipids and the phosphatidyl cholines (lecithins), both 
natural and synthetic. 

[007S] Methods for forming liposomes are know in the art as described, for example, in Prescott, Ed., Methods in 
Cell Biology, Volume XIV, Academic Press, New York, N. Y. (1976), p. 33 etseq. 

[0076] Dosage forms for topical administration of the compounds of the present invention include powders, sprays, 
so ointments, creams, and inhalants The active ingredient(s) is mixed under sterile conditions with a suitable pharma- 
ceutically acceptable carrier and preservatives, buffers, or propellants as needed Opthalmic formulations, eye oint- 
ments, and solutions are also contemplated as falling within the scope of the present invention 
[0077] Actual dosage levels of compounds of the present invention are varied so as to administer an amount of the 
compound which is effective to bring about the desired therapeutic affect The dose required lor a given patient will 
55 vary depending upon the severity of the condition being treated, the age, weight, and sex of the patient, as well as the 
state of health of the patient However, it is within the skill of the art to "dose titrate" the patient; that is, to begin 
administering a dose known to be below the amount required to bring about the desired therapeutic effect and to 
gradually increase the dose until the desired effect \s achieved. 
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[0078] Generally, for the treatment o1 estrogen-related disorders, connpounds of the present invention are adminis- 
tered at dosage levels between about 10 mg/kg of body weight and about 250 mg/kg of body weight per day. If desired, 
the daily dosage may be divided into multiple doses for purposes of administration, e.g into two to four doses per day. 
[0079] The following Examples are provided in order to enable one skilled in the art to practice the present invention. 
5 However, the Examples are merely illustrative of the invention and are not to be read as limiting its scope which is 
defined by the appended claims. 

Preparation 1 

10 Preparation of acid chloride form of carboxypolystyrene resin 

[0080] To a suspension of carboxypolystyrene resin (20.0 g Novablochem, La Jolla, California, 92039) in benzene 
(200 mL) under nitrogen atmosphere was added dropwise and excess (20.0 mL) of oxalyl chloride The resulting 
mixture was heated to 70**C for 20 hours, then cooled to ambient temperature. Additional benzene (1 00 mL) was added 
IS to the mixture which was stirred for 5 minutes, and the resulting resin allowed to settle. The supernate was removed 
via cannula This procedure was repeated 5 times using 200 ml benzene After the final rinse, the resulting resin was 
dried under reduced pressure at 30®C until a constant mass (1 9.8 g) was obtained. Chlorine analysis showed the resin 
contained 8.09% CI which corresponded to a new loading ratio of 2.29 mmol/g. 

20 Preparation 2 

Preparation of a Mixture of the Resin-Bound Phenolic Substrates 
[0081] 

25 



30 



HO, 



^OMOM 



Resin 



Resin 



35 Step 1 - Preparation of 6"methoxv-2-(4-methoxvphenyl)-1-(4-triisopropylsilvloxvbenzovi)-3,4-dihvdro-naphthalene 



[0082] 



40 



45 




[0083] To a solution of 5 9 g (15.28 mmol) of 6-methoxy-2-(4-methoxyphenyl)-1-(4-hydroxybenzoyl)-3,4-dihydro- 
naphthalene (prepared as described in Jones, et al.. J. Med. Chem .. 35 931 -938 (1 992) in 200 mL of dichloromethane 

so under a nitrogen atmosphere was added 1 87 g (15.28 mmol) of dimethylaminopyridine and 4.1 mL (15 28 mmol) of 
triisopropyl trifluoromethane-sulfonate ("TIPS triflate," Aldrich Chemical Co., Milwaukee, Wl). The resulting mixture 
was stirred at room temperature for 48 hours, after which time the reaction was quenched by addition of aqueous 
sodium bicarbonate solution. The resulting mixture was extracted twice with dichloromethane. The organic layers were 
combined, extracted with brine solution, dried over anhydrous sodium sulfate and concentrated under vacuum to yield 

55 8.05 g (97%) of the title compound as a thick yellow oil. 

NMR (300 MHz, CDCI3). 5 Values 1.06 (s, 9H), 1.19 (m, 1H). 2 79 (m. 2H), 3.01 (t, J = 7.7, 7.8, 2H). 3.69 (s» 3H). 
3 79 (s, 3H). 6 61-6.79 (m, 6H), 6.96 (d, J = 8.49. 1H). 7.17 (d, J = 6.8, 2H). and 7.73 (d, J = 7.13, 2H) 
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Step 2 - Preparation of 6-hvdroxv-2-(4-hvdroxvphenvl)-1-(4-tnisopropvlsilvloxvbenzvl)naphthatene 



[0084] 

5 

TIPSO 



10 

HO - 
ft 

[008S] To a solution of 8.05 g (14.85 mmol) of the product of step 1 in 200 mL of dichloromethane under a nitrogen 
f5 atmosphere was added 5.8 mL (78.85 mmol) of ethanethiol followed by 8.41 g (63 08 mmol) of anhydrous aluminum 
chloride The resulting mixture was stirred at room temperature for one hour and then cooled to O^'C. The cooled 
reaction mixture was quickly quenched by the addition of saturated aqueous sodium bicarbonate. Water was added 
and the mixture was extracted three times with ethyl acetate. 

[0086] The organic layers were combined, washed with brine, dried over anhydrous sodium sulfate, and concentrated 
20 under vacuum to yield 7.2 g of 6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(triisopropylsilyloxy)benzoyl]naphthalene as a yel- 
low solid. 

[0087] This material was dissolved in 400 mL of tetrahydrofuran under a nitrogen atmosphere and the resulting 
mixture was cooled to CC. Lithium aluminum hydride (42 mL of a 1 .0 M solution (42 0 mmol) was added dropwise to 
the cooled solution with vigorous stirnng. This reaction mixture was stirred for 1 5 hours after which time the reaction 

25 was quenched by the addition of saturated aqueous sodium bicarbonate. The resulting mixture was extracted three 
time with ethyl acetate and the organic layers were combine, extracted with brine, dried over anhydrous sodium sulfate, 
and conentrated under vacuum. The solid residue was taken up in 300 mL of ethyl acetate and a catalytic amount of 
gaseous hydrogen chloride was bubbled through the solution. The solution was stirred at room temperature, for 30 
minutes and then quenched with saturated aqueous sodium bicarbonate solution. 

30 [0088] This mixture was extracted three times with ethyl acetate, and the organic layers were combines, extrcated 
with brine, dried over sodium sulfate, and concentrated under vacuum to yield 2.8 g (5.61 mmol, 38%) of the title 
compound as a yellow foam. 

1H NMR (300 MHz, CDCI3) 5 Values. 1.06 (s, 9H). 1.19 (m, 1H), 4.31 (s, 2H), 4.71 (s, 1H), 4 99 (s, 1H). 6.72-6.85 
(m. 6H), 7.02 (dd, J = 6 6, 2.5, 1H), 7.14 (d, J = 8.4, 2H). 7 19 (d, J = 2 5, 2H). 7.40 (d, J = 8 8, 1H). 7.65 (d. ?J = 8.5. 
35 1 H), and 7.83 (d, J = 9. 1 , 1 H) 

Step 3 - Preparation of mixture of 6-hvdroxv-2-(4-methoxv-methoxvphenvl)-1-(4-triisopropvlsilvloxvbenzovl) 
naphthalene and 6-methoxvmethoxv-2-(4-hvdroxv-phenvl)-1-(4-triisopropvlsilvloxvbenzovl)-naphfhalene 

40 [0089] 




45 



50 



Sa Sb 



[0090] The product of step 2 (2.8 g, 5.61 mmol) was dissolved in 200 mL of acetonitrile under nitrogen at room 
temperature. To this mixture were 0.78 g (5 61 mmol) of potassium carbonate and a catalytic amount (20 mg) of 
1, 4.7.10, 13,16-hexaoxacyclooctadecane ("18-crown-6" ether, Aldrlch Chemical Co., Milwaukee, Wl, USA) and 0.43 
mL (5.61 mmol) of methoxymethyl chloride (Aldrlch Chemical Co., Milwaukee, Wl, USA). This mixlure was stirred at 
55 room temperature for 24 hours after which time the reaction was quenched by the addition of saturated sodium bicar- 
bonate. 

[0091] The reaction mixture was extracted three times with ethyl acetate and the organic layers combined and ex- 
tracted with brine solution. The organic solution was dried over anhydrous sodium sulfate and concentrated under 
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vacuum Flash chromatograohy of the resulting oil on silica, eluting with dichloromethane yielded 1.37 g (45%) of a 
mixture of the two products as a yellow foam 

Step 4 - Preparation of mixture of resin-bound 6-hvdroxv-2 - (4-methoxvmethoxvphenvl)-1- 
(4>triisopropvlsilyloxvbenzoyl)naphthalene and 6-methoxvmethoxv-2-(4-hvdroxvphenvl)-1 - 
(4-triisopropvlsilvloxybenzovl)naphthaiene 

[0092] 



10 



IS 



TIPSO.,^^ TIPSO,.^,rs. 



Resin 



MOMO 



Resin 



6b 



[0093] To a solution in 25 mL of dichloromethane of 1 88 g (3.46 mmol) of the product mixture from step 3 were 
20 added, under nitrogen, 0 97 mL (6.92 mmol) of triethylamine and 1.51 g (3.46 mmol) of the resin in its acid chloride 
form (prepared as described in Preparation 1 above) The mixture was stirred gently at room temperature for 1 9 hours 
After this time the reaction was quenched by the addition of 2 mL of methanol and the resulting mixture was stirred at 
room temperature for an additional 5 minutes. The reaction mixture was filtered and the filter residue was washed 
successively with 150 mL portions of dichloromethane, methanol, and dichloromethane to yield 2.95 g of the loaded 
25 resin with a loading ratio of 1.17 mmol/g 

Step 5 - Preparation of the mixture of resin-bound 6-hvdroxv-2-(4-'methoxvmethoxvphenvl)-1-(4-hvdroxvbenzvl) 
naphthalene and 6-methoxv-methoxv-2'(4-hvdroxvphenvl)-1 -(4-hvdroxvbenzvl)-naphthalene 

30 [0094] 



35 



40 



Resin 



r 

o 



Resin 



MOMO 



Zb 



Preparation 3 

Preparation of the Betaine Coupling Catalyst 
45 [0095] 



so 



CH, 

o' 



55 [0096] After the method of J. Castro, et ai, J. Org Chem , 59 2289-2291 (1994), to a stirred mixture of triphenyl- 
phosphine (8.73 g, 33 28 mmol) and 5.0 g (33.28 mmol) of 3,3-dimethyl-1 ,2,5-thiazolidine 1.1 -dioxide in 100 mL of 
tetrahydrofuran under nitrogen were added, dropwise over a period of ten minutes, 5.25 mL (33.28 mmol) of diethyl- 
azodicarboxylate (DEAD) The resulting mixture was stirred at room temperature for 3 hours and the white solid pre- 
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cipitate which formed was collected by filtration and washed successively once with 20 mL of tetrahydrofuran and twice 
with 20 mL portions of diethyl ether The material was dried under high vacuum over phosphorus pentoxide to yield 
13 2 g (96%) of the title betaine, m.p 169-172'*C 

s General Method for the Preparation of the Compounds of Examples 1-16 



Step 1 Coupling of the resin-bound and substrate alcohols 

20 [0098] Reactions were run in a 96-well plate which had been drilled and fitted with filter frits A mixture of the substrate 
alcohol (0.4 mL of a 1 molar solution in toluene, 0.04 mmol), 30 mg of the loaded resin beads; (0.04 mmol), and 0 4 
mmol (0.4 mL of a 1 molar suspension in dichloromethane) were placed in each of well. 

[0099] The plate was sealed and rotated for 168 hours at room temperature At the end of this time, each well was 
filtered through its frit and the residue was washed successively with portions of tetrahydrofuran, dichloromethane, 
25 dimethylformamide, methylene chloride, and tetrahydrofuran 

Step 2 Cleavage of the derivatized. methoxvmethvlprotected intermediates from the resin 

[0100] To each cell was added 0.8 mL of a 20% solution of n-propylamine in tetrahydrofuran. The plated was sealed 
30 and vortexe<j for 24 hours. The contents of each cell were filtered into a normal 96-well plate, collecting each of the 
cleaved, methoxymethyl-protected intermediates in its own well on the new plate. Each transferred was followed by a 
rinse of the reaction cells with 15% dichloromethane in methanol. 

Step 3 Removal of the methoxvmethvl protecting group 



[0101] To each cell of the new pfate containing the cleaved intermediates described in step 2 was added 3.2 mmol 
of HCI (4 molar in dioxane). The plate was sealed and vortexed overnight At the end of this time, the solvent and 
excess HCI were removed under vacuum to yield, in each well of the plate, the end-product of each Example below. 
[0102] While standard methods of combinatorial chemistry were employed in preparing small amounts of each com- 
40 pound exemplified below, it is within the skill of a practitioner of the organic chemical art to employ the reactions and 
reagents taught to prepare larger amounts of the compounds If needed 

Examples 1-16 

^ [01 03] Each of the Examples below were prepared by the method detailed above. In each case, the molecular weight 
of the title compound was determined by the ion spray mass spectrometric method and the biological activity detemnined 
by the assay described below. 



[0097] 



15 



10 



Resin 




35 



Example 1 



so 



[0104] 



55 
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10 



IS 



20 



25 



30 




HO 

[0105] 6-Hydroxy-2-(4-hydroxyphenyl)-144-(N-methylpyrrolidin-2-yl)methoxybenzyl]naphthalen hydrochloride 



CggHssNOa'HCI 


Mass 


(Calc.) 
(Found) 


439 (-HCI) 
440 



Inhibition o1 MCF7 cell proliferation ED5Q = 0.5 nM 

Example 2 

[0106] 



HCI 



35 [0107] 6-Hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(N,N-diethylamino)propoxy)benzyl]naphthalene hydrochloride 



40 



45 



C28H29N03-HCI 


Mass 


(Calc ) 
(Found) 


455 (-HCI) 
456 



Inhibition of MCF7 cell proliferation' ED50 = 0.9 nM 

Example 3 

[0108] 



so 



ss 




OH 



[01 09] 6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(2-(N,N-diisopropylamino)ethoxy)benzyl]naphthalene hydrochloride 



19 

BNSDOCID: <EP ^0895989A1J_> 



EP 0 895 989 A1 



CaiHasNOa-HCI 


Mass 


(Calc.) 
(Found) 


469 (-HCI) 
469 



Inhibitiorijof MCF7 cell proliferation, ED50 = 2 nM 
Example! ^ 



10 



15 



20 



[0110] 4-hydroxy-2-(4-hydroxyphenyl)-1-[4-(N-nriethylpiperidin-2-yl)methoxybenzyl]napht^ hydrochloride 




25 



CsgHggNOa-HCI 


Mass 1 (Calc ) 
! (Found) 


453 (-HGI) 
454 



I 



QO Inhibition MCF7 cell proliferation' ED50 = 2 nM 



Example 5 
[0111] 6i 



35 



40 



45 



50 



hydroxy-2-(4-hydroxyphenyl)-1-[4-(N-methylpiperidin-3-yl)methoxybenzyl]naphthalene hydrochloride 




I 



CgoHa^NOa^HCI 


Mass 


(Calc.) 
(Found) 


453 (-HCI) 
454 



Inhibition o^|MCF7 cell proliferation- ED50 = 2 nM 
Example 6l| 



[0112] 6-Hlydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(N,N-dl-n-butylamino)ethoxy)benzyl]naphthalene hydrochloride 



20 



I 
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5 




10 



CaaHagNOa-HCI 


Mass 


(Calc ) 
(Found) 


497 (-HCI) 
498 



IS 

Inhibition of MCF7 cell proliferation: ED5Q = 2 nM 
Example 7 

20 [01 1 3] 6-hydroxy-2-(4-hydroxyphenyl)-1 -{4-(3-(N,N-di-n-butylamino)propoxy)benzyl]naphthalene hydrochloride 




35 



C34H4tN03*HCI 


Mass 1 (Calc.) 
1 (Found) 


511 (-HCI) 
512 



Inhibition of MCF7 cell proliferation: ED50 = 4 nM 

40 

Example 8 

[01 1 4] 6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(2-(4-(4-acetylphenyl)piperazin-1 -yl)ethoxy)benzyl]naphthalene dihy- 
drochlonde 

4S 



so 




55 
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C37H36N204*2 HCI 


Mass 


(Calc.) 
(Found) 


572 (- 2 HCI) 
573 



10 



IS 



20 



Inhibition of MCF7 cell proliferation: ED50 = 4 nM 
Example 9 

[0115] 6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(3-(naphth-1 -ylamino)propoxy)ben2yl]naphthalene hydrochloride 

H 

B 1 -HCI 





25 



30 



35 



40 



45 



SO 



55 



C36H31NO3.HCI 



Mass 



(Calc.) I 525 (-HCI) 
(Found) I 526 



Inhibition of MCF7 cell proliferation: ED5Q = 9 nM 
Example 10 

[0116] 6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(6-(N,N-di-/7-butylamino)hexoxy)benzyl]naphthalene hydrochloride 



HCI 




OH 



C37H47N03»HCI 


Mass 


(Calc.) 
(Found) 


525 
526 



Inhibrtion of MCF7 cell proliferation: ED50 = 10 nM 
Example 11 

[0117] N-ethy^N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-yl-methyl)phenoxy)ethyl]-N'-5-chloro-2-methylphe 
nyl urea 
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10 




IS 



C35H33CIN204 


Mass 


(Calc.) 
(Found) 


580 



20 Inhibition of MCF7 cell proliferation* ED50 =10 nM 
Example 12 

[0118] 6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(2,3,5,6-tetrahydro-2,6-dioxo-1,3-dinnethyl-1H-purin-8-yl)ethoxy 
25 benzyl]naphthalene 



9H3 H .„ci 



30 



35 






C32H30N4O5 


40 


Mass 1 (Calc ) 


550 




i (Found) 


548 



45 



inhibition of MCF7 cell proliferation: ED50 = 20 nM 
Example 13 



[01 1 9] 6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(2-(2,6-dimethylmorpholin-4-yl)ethoxy)benzyl]naphthalene hydrochlo- 
ride 



so 



ss 
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HCI 



10 




OH 



HO 



IS 



C3iH33N04-HCI 


Mass 


(Calc.) 
(Found) 


483 (-HCI) 
483 



Inhibition oil MCF7 cell proliferation. ED50 = 20 nM 
20 Example 14 

[0120] 6-l%droxy-2-(4-hydroxyphenyl)-1-[4-(3-(azaspiro[5.5]undec-4-yl)propoxy)benzyl]naphthalene hydrochloride 



25 



30 



35 



40 



45 




C36H41 N03«HCI 



Mass 



(Calc) I 535 (-HCI) 
(Found) I 536 



Inhibition of MG?F7 cell proliferation. ED50 = 30 nM 
Example 15 

[0121] 6-hydiipxy-2-(4-hydroxyphenyl)-1-[4-(2-(pyrollldinon-1-yl)ethoxy)benzyl]naphthalene 



so 



55 




OH 
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5 



C29H27N04 


Mass 1 (Caic.) 


453 


1 (Found) 


1 454 

: 



Inhibition 0I MCF7 cell proliferation ED50 = 40 nM 
Example 16 

10 

[0122] 6-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(3-(pyrollidinon-1 -yl)propoxy)benzyl]naphthalene 



IS 



20 




C30H29NO4 


Mass 


(Calc.) 
(Found) 


467 
468 



30 

Inhibition of MCF7 cell proliferation: ED50 = 30 nM 

Biological Activity of the Compounds of the Present Invention - MCF~7 Proliferation Assay 

35 [01 23] The data reported in each of the Examples given above for inhibition of MCF>7 cell proliferation were obtained 
in an assay which determined each compound's ability to inhibit the proliferation of MCF-7 breast adenocarcinoma cells. 
[0124] In the assay, these cells (ATCC HTB22) are maintained in minimal essential medium, phenol red-free, (Sigma, 
St. Louis, MO) supplemented with 10% (VA/) fetal bovine serum (FBS), L-glutamine (2 mM), sodium pyruvate (1 mM), 
HEPES {(N-[2-hydroxyethyl]piperazine-N'-[2-ethanesulfonic acid] 10 mM), non-essential amino acids and bovine in- 

4Q sulin (1 ug/mL) (maintenance medium). Ten days prior to assay, MCF-7 cells are switched to maintenance medium 
supplemented with 10% dextran coated charcoal stripped fetal bovine serum (DCC-FBS) assay medium) in place of 
10% FBS to deplete internal stores of steroids. MCF-7 cells are removed from maintenance flasks using cell dissociation 
medium (Ca++/Mg++ f ree HBSS (phenol red-free) supplemented with 10 mM HEPES and 2 mM EDTA). Cells are 
washed twice with assay medium and adjusted to 80,000 cells/mL. Approximately 100 mL (8,000 cells) are added to 

45 flat-bottom microculture wells (Costar 3596) and incubated at 37° C in a 5% CO2 humidified incubator for 48 hours to 
allow for cell adherence and equilibration after transfer Serial dilutions of drugs or DMSO as a diluent control are 
prepared in assay medium and 50 mL transferred to triplicate microcuttures followed by 50 mL assay medium for a 
final volume of 200 mL. After an additional 48 hours at 37° C in a 5% CO2 humidified incubator, microcultures are 
pulsed with tritiated thymidine (1 uCi/well) for 4 hours. Cultures are terminated by freezing at -70° C for 24 hours 

50 followed by thawing and harvesting of microcultures using a Skatron Semiautomatic Cell Harvester Samples are count- 
ed by liquid scintillation using a Wallac BetaPlace p counter Activity of a compound of formula I in this present assay 
demonstrates that the compound is of potential value for treating hormon ally-dependent cancer, particularly breast 
cancer. 

55 

Claims 

1 . A compound of the structure: 
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or a pharmaceutical ly acceptable salt thereof wherein 

and Ffi are independently selected from the group consisting of hydrogen, 

alkyi of one to six carbon atoms, 

acyl of two to six carbon atoms, and phenacyl; 
X IS -(CH2)n where n is an integer of one to 6, inclusive; 

Y is absent or is selected from the group consisting of 1 ,4-piperazinylene; 

ureldo, 

N -(lower alkyl)ureido; 
N'- (lower alkyl)ureido, and 
N, N'-(di-lower alkyl ureido, 
Z is selected from the group consisting of 

1 2- or 3-pyrrolldinyl, 
1-, 2-, or 3-[1 -(lower alkyl)pyrrolidlnyl], 
1- 2-, 3- or 4-piperidinyl; 
1 2-, 3- or 4-[1 -lower alkyl)pipendiny!]; 

N,N-dialkyl in which the alkyl groups are independently from one to four carbon atoms; 
1 -azepinyl; 

1 - or 2-naphthylamino, 
4-morphollnyl, 
dimethyl-4-morphofinyl, 
3-azaspi ro[5 . 5] u ndecan -3-y I ; 
pyrrolidlnon-1-yl, 
unsubstituted phenyl, and 

phenyl substituted with one or two groups independently selected from 
acyl of two to four carbon atoms, 
alkyl of one to four carbon atoms, 
halo, and 

alkoxy of one to four carbon atoms; 

wJith the proviso that n is not 2 or 3 when Z Is 1-pyrrolidinyl, 1-plperidinyl. 1 -azepinyl, 4-morpholinyl, N,N- 
dimethylamino or N,N-diethylamino 

A compound as defined by Claim 1 or a pharmaceutical ly acceptable salt thereof wherein Y is absent. 
A compound as defined by Claim 2 having the structure 




or a phairmaceutlcally acceptable salt thereof wherein n is one or an integer of from four to six and Z is selected 
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from the group consisting of 



1 -pyrrolidinyl, 

1-piperidinyl, 
5 1-azepinyl, 

4-morpholinyl, 
dimethyl-4-morpholinyl, and 

N,N-dialkyl in which the alkyi groups are independently of one to four carbon atoms. 
10 4. A compound as defined by Claim 3, or a pharmaceutical ly acceptable salt thereof.having the name 



IS 



20 



25 



6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 



4-hydroxyphenyl)-l - 
4-hydroxyphenyl)-1 ■ 
4-hydroxyphenyf)-1 - 
4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 ■ 
;4-hydroxyphenyl)-1 ■ 
4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 ■ 
;4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 - 
4-hydroxyphenyl)-1 - 
4-hydroxypheny - 



[4-(N-methylamino)methoxybenzyl]naphthalene; 

[4-( N , N -d imethy lami no) methoxy benzy l]naphthalen e; 

[4'(N-isopropylamlno)methoxybenzyl]naphthalene; 

[4-(N,N-diisopropylamino)methoxybenzyl]naphthaiene; 

[4-(2-(N-lsopropylamino)ethoxy)benzyl]naphthalene; 

[4-(3-(N-isopropylamino)propoxy)benzyl]naphthalene; 

[4-(3-(N,N-diisopropylamino)propoxy)benzyl]naphthalene; 

[4-(3-(N-butylamino)propoxy)benzyl]naphthalene; 

[4-(3-(N,N-dibutylamino)propoxy)benzyl]naphthalene; 

[4-(6-(N-methylamino)hexoxy)benzyl]naphthalene, 

[4-(6-(N,N-dimethylamino)hexoxy)benzyl]naphthalene; 

[4-(6-(N-ethylamino)hexoxy)benzyl]naphthalene, 

[4-(6-(N,N-diethylammo)hexoxy)benzyl]naphthalene; 

[4-(6-(N-jsopropylamino)hexoxy)benzyl]naphthalene; 

[4-(6-(N,N-diisopropylamino)hexoxy)benzyl]naphthalene; 

[4-(6-(N-butylylamino)hexoxy)benzyl]naphthalene, or 

[4-(6-(N,N-dibutylamino)hexoxy)benzyl]naphthalene. 



30 5. A compound as defined by Claim 3, or a pharmaceutically acceptable salt thereof, having the name 



35 



40 



6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2 
6-hydroxy-2 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 



(4-hydroxyphenyl)-1 
(4-hydroxyphenyl)-1 
(4-hydroxyphenyl)-1 
(4-hydroxyphenyl)-1 
(4-hydroxyphenyl)-1 
(4-hydroxypheny I)- 1 
(4-hydroxypheny l)-1 
(4-hydroxyphenyl)-1 
(4-hydroxyphenyl)-1 
(4-hydroxyphenyl)-1 



4-(pyrrolidin-1-yl)methoxybenzyl]naphthalene; 

4-(pyrrolidin-2-yl)methoxybenzyl]naphthalene; 

4-(pyrrolidin-3-yl)methoxybenzyl]naphthalene; 

4-(2-(pyrrolldin-2-yl)ethoxy)benzyl]naphthalene; 

4-(2-(pyrrolidin-3-yl)ethoxy)benzyl)naphthalene; 

4-(3-(pyrrolidin-2-yl)propoxy)benzyl]naphthalene; 

4-(3-(pyrrolfd!n-3-yl)propoxy)benzyl]naphthalene; 

4-(4-(pyrroltdin-1-yl)butoxy)benzyl]naphthalene, 

4-(4-(pyrrolidin-2-yl)butoxy)benzyl]naphthalene, or 

4-(4-(pyrrolidin-3-yl)butoxy)benzyl]naphthalene 



6. A compound as defined by Claim 3, or a pharmaceutically acceptable salt thereof, having the name 



45 



so 



55 



6-hydroxy-2'(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 
6-hydroxy-2-(4-hydroxyphenyl)-1 



-[4-(piperidin-1-yl)methoxybenzyl]naphthalene; 

-[4-(piperidin-2-yl)methoxybenzyl]naphthalene; 

-[4-(N-methylpiperidin-2-yl)methoxybenzyl]naphthalene; 

-[4-(ptperidln'-3-yl)methoxybenzyl]naphthalene; 

-[4-(N-methylpiperidin-3-yl)methoxybenzyl]naphthalene; 

-[4-(prperidin-4-yl)methoxybenzyl]naphthalene; 

-[4-(2-(piperidin-2-yl)ethoxy)benzyl]naphthalene; 

-[4-(2-(plperidin-3-yl)ethoxy)benzyl]naphthalene; 

-[4-(2-(piperidin-4-yl)ethoxy)benzyl]naphthalene; 

-[4-(3-(pipendin-2-yI)propoxy)benzyl]naphthalene; 

-[4-(3-(piperidln-3-yl)propoxy)benzyl]naphthalene; 

-[4-{3-(piperidin-4-yl)propoxy)ben2yl]naphthalene; 

-[4-(4-(piperidin-1-yl)butoxy)benzyl]naphthalene, 

-[4-(4-(piperidin-2-yl)butoxy)benzyl]naphthalene; 
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6-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(piperidin-3-yl)butoxy)benzyl]naphthalene; or 
®-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(4-(piperidin-4-yI)butoxy)benzyl]naphthalene. 



7. A coi^pound as defined by Claim 3, or a pharmaceutically acceptable salt thereof, having the name 

s 

6i-hydroxy-2-(4-hydroxyphenyl)-1-[4-(a2epin-1-yl)methoxybenzyl]naphthalene; 

6?-hydroxy-2-(4-hydroxyphenyl)-1-[4-(azepin-2-yl)methoxybenzyl]naphthalene; 

6(-hydroxy-2-(4-hydroxyphenyl)-1-[4-(azepin-3-yl)methoxybenzyl]naphthalene; 

ei-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(azepin-4-yl)methoxybenzyl]naphthalene, 
10 et-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(azepin-2-yl)ethoxy)benzyl]naphthalene: 

a-hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(a2epin-3-yl)ethoxy)benzyl]naphthaIene, 

0-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(azepin-2-yl)propoxy)benzyl]naphthalene; 

®-hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(azepin-3-yl)propoxy)benzyl]naphthalene; 

eij-hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(azepin-1-yl)butoxy)benzyl]naphthalene 
IS 6^hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(azepin-2-yl)butoxy)benzyl]naphthalene. 

6^hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(azepin-3-yl)butoxy)benzyl]naphthalene, or 

6^hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(azepin-4-yl)butoxy)benzyl]naphthalene. 



8. A connpound as defined by Claim 3, or a pharmaceutically acceptable salt thereof, having the name 

20 

8thydroxy-2-(4-hydroxyphenyl)-1-[4-(morpholin-4-yl-methoxy)benzyl]naphthalene; 
8rhydroxy-2-(4-hydroxyphenyl)-1-[(4-(4-(morpholin-4-yl)butoxy)benzyl]naphthalene; 
ethydroxy-2-(4-hydroxyphenyl)-1"[4-(5-(morpholin-4-yl)pentoxy)benzyl]naphthalene; 
Q|hydroxy-2-(4-hydroxyphenyl)-1-[4-(6-(morpholjn-4-yl) hexoxy)benzyllnaphthalene, 
25 Q-hydroxy-2-(4-hydroxyphenyl)-1 -[4-(2,6-dimethylmorpholin-4-ylmethoxy)benzyl]naphthalene; 

6Whydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(2,6-dimethylmorpholin-4-yl)ethoxy)benzyl]naphthalene; or 
S'hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(2.6-dimethylmorpholin-4-yl)propoxy)benzyl]naphthalene. 



9. A coitipound as defined by Claim 2, or a pharmaceutically acceptable salt thereof, selected from the group con- 
30 sisting of 



6Hhydroxy-2-(4-hydroxyphenyl)-1-[4-(3-azaspiro[5.5]undec-3-yl)methoxybenzyl]naphthalene, 
6Hhydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(3-azaspiro[5.5]undec-3-yl)ethoxy)benzyl]naphthalene, 
6»ihydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(3-azaspjro[5.5]undec-3-yl)propoxy)benzyl]naphthalene; or 
35 6«(hydroxy"2-(4-hydroxyphenyl)-1-[4-(4-(3-azaspiro[5.5]undec-3-yl)butoxy)benzyl]naphthalene. 

10. A connpound as defined by Claim 2, or a pharmaceutically acceptable salt thereof, having the name 



6^hydroxy-2-(4-hydroxyphenyl)-1-[4-(naphth-1-ylamino)methoxy)benzyl]naphthalene, 
40 64hydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(naphth-1-yl-amino)ethoxy)benzyl]naphthalene, 

6rhydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(naphth-1'yl-amino)propoxy)benzyl]naphthalene; 

6'*hydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(naphth-1-yl-amino)butoxy)benzyl]naphthalene, 

6-*hydroxy-2-(4-hydroxyphenyl)-1-[4-(naphth-2-ylamino)methoxybenzyl]naphthalene; 

6-jhydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(naphth-2-yl-amino)ethoxy)benzyl]naphthalene; 
45 6^hydroxy-2-(4-hydroxyphenyl)-1-[4-(3-(naphth-2-yl-amino)propoxy)benzyl]naphthalene, or 

6-lhydroxy-2-(4-hydroxyphenyl)-1-[4-(4-(naphth-2-yl-amino)butoxy)benzyllnaphthalene. 



11. A conr9|30und as defined by Claim 2, or a pharmaceutically acceptable salt thereof, having the name 

so 6-lhydroxy-2-(4-hydroxyphenyl)-1-[4-(pyrrolidinon-1-yl)methoxybenzyl]naphthalene, 
6-jfiydroxy-2-(4-hydroxyphenyl)-1-[4-(2-(pyrrolidinon-1-yl)ethoxy)benzyl]naphthalene, 
6-jhydroxy-2-(4-hydroxyphenyl)-1 -[4-(3-(pyrrolidinon-1 -yl)propoxy)benzyl]naphthalene; or 
6*ydroxy-2-(4-hydroxyphenyl)-1 -[4-(4-(pyrrolidinon-1-yl)butoxy)benzyl]naphthalene. 

55 12. A compound as defined by Claim 2, or a pharmaceutically acceptable salt thereof, having the name 

64iydroxy-2-(4-hydroxyphenyl)-1-[4-(2,3,5,6-telrahydro-2,6-dioxo-1,3-dimethyl-1H-purin-e-yl)methoxyben- 
zy|] naphthalene; 
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6-hydroxy-2-(4-hydroxyphenyl)0 -[4-(2-(2,3,5,6-tetrahydrcH2,6-dioxo-1 ,3-dimethyl-l ^ 
zyljnaphthalene; 

6-hydroxy-2-(4-hydroxyphenyl)0 -[4-(3-(2,3,5,6-tetrahydro-2.6<Jioxo-1 ,3<iimethyl-1 H-purm 
benzyl]naphthalene; or 

6-hydroxy-2-(4-hydroxyphenyl)-1 44-(4-(2.3,5,6-tetrahydro-2,6-dioxoO .3-dimethyl-1 /-/-purin 
zyljnaphthalene 



13. A compound as defined by Claim 1 or a pharmaceutically acceptable salt thereof wherein Z is 1 ,4-piperazinylene. 



14. A compound as defined by Claim 14, or a pharmaceutically acceptable salt thereof, having the name 



6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2' 
6-hydroxy-2- 
6- hydroxy -2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 
6-hydroxy-2- 



(4-hydroxyphenyl)-1 -[4-i 
(4-hydroxyphenyl)-1 -[4- 
(4-hydroxyphenyl)-1 -[4- 
(4-hydroxyphenyl)-1 -[4-i 
(4-hydroxyphenyl)-1 -[4-( 
(4-hydroxy phenyl)-! -[4- 
(4-hydroxyphenyl)'1 -[4- 
(4-hydroxyphenyl)-1 -[4- 
(4-hydroxyphenyl)-1 -[4- 
(4-hydroxyphenyl)-1 -[4- 
(4-hydroxyphenyl)-1 -[4-i 
(4-hydroxyphenyl)-1 -[4-i 
(4-hydroxyphenyl)-1 -[4 
(4-hydroxyphenyl)-1 -[4 
(4-hydroxyphenyl)-1 -[4- 
(4-hydroxyphenyl)-1 -[4-i 
(4-hydroxyphenyl)-1 -[4-i 
(4-hydroxyphenyl)-1 -[4 
(4-hydroxyphenyl)-1 -[4 



;4-phenylpiperazin-1-ylmethoxy)benzyl]naphthalene; 
;2-(4-phenylpiperazin-1-yl)ethoxy)benzyl]naphthalene, 

3- (4-phenylpiperazin-l-yl)propoxy)benzyl]naphthalene: 

4- (4-phenylpiperazin-1-yl)butoxy)benzyl]naphthalene; 
4-(4-methylphenyl)piperazln-1-ylmethoxy)benzyl]naphthalene; 
4-(4-chlorophenyl)piperazin-1-ylmethoxy)benzyl]naphthalene; 
4-(4-hydroxyphenyl)piperazin-l-ylmethoxy)benzyl]naphthalene, 
4-(4-methoxyphenyl)piperazin-1 -ylmethoxy)benzyl]naphthalene; 
4-(4-acetylphenyl)piperazin-1-ylmethoxy)benzyl]naphthalene; 
2-(4-(4-methylphenyl)piperazin-l-yl)ethoxy)benzyl]naphthalene; 
2-(4-(4-chlorophenyl)piperazin-1-yl)ethoxy)benzyl]naphthalene; 
2-(4-(4-hydroxyphenyl)piperazln-1-yl)ethoxy)benzyl]naphthalene; 
2-(4-(4-methoxyphenyl)piperazin-1-yl)ethoxy)ben2yl]naphthalene; 

2- (4-(4-acetylphenyl)piperazin-1-yl)ethoxy)benzyl]naphthalene; 

3- (4-(4-methylphenyl)piperazin'l-yl)propoxy)benzyl]naphthalene; 
3-(4-(4-chlorophenyl)piperazin-l-yl)propoxy)benzyl]naphthalene; 
3-(4-(4-hydroxyphenyl)prperazin-1-yl)propoxy)benzyl]naphthalene. 
3-(4-(4.methoxyphenyl)piperazin-l-yl)propoxy)benzyl]naphthalene; 
3-(4-(4-acetyIphenyl)piperazin-1-yl)propoxy)benzyl]naphthalene. 



or 



15. A compound as defined by Claim 1 or a pharmaceutically acceptable salt thereof wherein Y is selected from ureido, 
N-(lower alkyl)ureido, N'-(lower alkyl)ureido, and N,N'-di(lower alkyl)ureido having the name 



N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-phenyl urea; 
N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-phenyl urea; 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-phenyi urea, 
N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N*-4-methylphenyl urea, 
N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-chlorophenyl urea; 
N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-hydroxyphenyl urea; 
N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-methoxyphenyl urea; 
N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-3-chloro-2-methylphenyl urea; 
N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-methylphenyl urea; 
N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-chlorophenyl urea; 
N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-hydroxyphenyl urea; 
N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-methoxyphenyl urea, 
N-(4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-3-chloro-2-methylphenyl urea; 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N*-4-methylphenyl urea; 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-phenyl urea; 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-NM-chlorophenyl urea; 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-hydroxyphenyl urea; 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-methoxyphenyl urea; and 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-3-chloro-2-methylphenyl urea, 
N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-phenyl urea, 
N-methyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-phenyl urea; 
N-methyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-phenyl urea; 
N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N -4-methylphenyl urea; 
N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-chlorophenyl urea; 
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N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyI)phenylmeth urea, 

N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmeth urea, 

N-methyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyi)phenylmethyl]-N'-C-Uchto^^ 
urea; 

N-methyl-N-[4-(2-(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylmethyl)phenyl)ethyl]-N'^ urea; 

N-rTiethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-c^ urea,' 

N-methyl^N-[4-(2-(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylmethyl)phenyl)ethyl]^^ urea, 

N-methyl-N-[4-(2-(6-hydroxy-2-(4-hydroxypheriyl)riaphth.1-ylmethyl)pheriyl)ethyl]-NM-m urea; 

N-rnethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyi)naphth-1-ylmethyl)phenyl)ethyl]-N'"3-chto^^^ 
nyl urea; 

N-methyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth>1-ylmethyl)phenylpropyl]-N'-4-rnethylph^^^^ urea; 

N-methyUN-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-phenyl urea; 

N-rnethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-ch^^^^ urea, 

N-methyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-y(methyl)phenylpropyl]-N'-4-hydro^^^ urea, 

N-methyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyi)naphth-1-ylmethyl)phenylpropyl]-N'-4-m urea; 

N-methyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)pheriylpropyl]-N'-3-chto^^^ 
nyl urea, 

N-ethyl-N-[4-(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-m urea; 

N-ethyl-N44-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-4-c^^ urea;' 

ISI-ethyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)pheriylmethyl]-N'-4-hy urea; 

M-ethyl-N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N^4-methoxyp urea, 
N!-ethyl-N-[4-(6-hydroxy-2-(4-hydroxypheny})naphth-1-ylmethy!)pheriylrnethyl]-N'-^^^ 
urea; 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-m urea, 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-4-i2hlor^^ urea, 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylmethyl)phenyl)ethyl]-N'-4-hydroxyphenyl urea, 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl>N'-4H7iethox urea, 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-3-<:hloro-^ 
urea; 

N.-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-m urea; 

N-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyipropyl]-N'-phenyl urea; 

N-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-chloroph urea; 

N^ethyl-N-[4'(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-NM-hydroxyphen urea; 

N-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylmethyl)phenylpropyl]-N'-4-methoxyphen urea; 

N-ethyl-N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-3-chloro-2-methyI^ 
urea, 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-methyl-N'-phen urea; 

N.[4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenyl)ethyl]-N'-rriethyl-N*-pheriyl urea; 

N-[4.(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylpropyl]-N'-ethyl-N'-phenyl urea, 

N-[4-(6-hydroxy-2-(4-hydroxypheny!)riaphth-1-ylnnethyl)phenylmethyl]-N'-rnethy urea. 

N^4-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylmethyl)phenylmethyl]-N'-methyl-N'-4-chl^ urea; 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-methyl-N'-4-hydroxyph urea; 

N-[4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-methyl-N'-4HTiem^ urea; 

N-l4-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-yinnethyl)phenylmethyl]-N'-methyl-N'-3-chloro-^ 
nyl urea; 

N-l4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-ethyl-N'-4-rnethyl^ urea: 

N-(4>(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethylhN'-ethyl-N'-4-chlorophe urea; 
N-{4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N'-ethyl-NM-hydr urea, 
N-ll4-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylmethyl)phenylmelhyI-N^ethyl-NM-rneth^ urea, 

N^4-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylmethyl)phenylmethyl]-N''ethyl-N'-3-chloro-^^ 

urea; 

NH;4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylrnethyl)phenyl)ethyl]-N'-rnethyl-N'-4 urea; 

N44-(2-(6-hydroxy-2-(4-hydroxypheriyl)naphth-l-ylmethyl)phenyl)ethyl]-N'-methyl-N'-4-chloroph urea;' 

N-[4^(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-1-ylrnethyl)phenyl)ethyl]-N'-methyl-N'-4-hydroxyphen urea; 

N-|4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth'l-ylmethyl)phenyl)ethyl]-N*-rnethyl-N'-4-rn urea; 

N-|4-(2-(6-hydroxy-2-(4-hydroxyphenyl)naphth-l-ylmethyl)phenyl)ethyl]-N*-rnethyl-N'-3-chl^^^ 
nyl urea; 

N-|4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphth.1-ylmethyl)phenylpropyl]-N'-ethyl-N'-4-rT»ethylpheny urea; 
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N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)naphlh-1 -yImethyl)phenylpropyl]-N'-ethyl-N'-phenyl urea; 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)riaphth-1-ylrnethyl)phenylpropyl]-N'-ethyl-N'-4-chlorophenyl urea, 
N44-(3-(6-hydroxy-2-(4-hydroxypheriyl)naphth-1-ylrTiethyl)phenylpropyl]-N'ethyl-N'-4-hydroxyphenyl urea, 
N-[4-(3-(6-hydroxy-2-(4-hydroxyphenyl)r»aphth-1-ylmethyl)phenylpropyl]-N'-ethyl-N-4-rnethoxyph urea, 
or 

N-ethyl-N-[4-(2-(6-hydroxy-2-(4-hydroxypheriyl)riaphth-1-yl-nriethyl)pherioxy)ethyl]-N*-5-chloro-2-^ 
nyl urea 

16. A pharmaceutical composition comprising a therapeutically effective amount of a compound as defined by Claim 
1 in combination with a pharmaceutically acceptable carrier. 

17. A compound of formula I of Claim 1 for use as a medicament. 

18. A compound of formula I of Claim 1 for use in the prophylaxis or treatment of breast cancer 
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